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REMARKS 



Claims 1, 4-7, 11-15, 18-27, 32-33, 36-39, 43, 45-47 and 
50-72 were rejected under 35 U.S. C. §112, second paragraph for 
failing to particularly point out and distinctly claim the subject 
mater that the applicant regardB as the invention. 

Reconsideration is requested. 

The Examiner stated that the term "ratio" as used in the 
claims 1, 11, 18-19, 33, 43 and 50-51 was unclear- In response, 
the claims have been amended to insert the word "weight" before 
the word "ratio". The basis for this is the description in the 
specification in paragraphs 0016 and 0017 and in original claim 
19. This amendment adopts the Examiner's suggestion and it is 
requested that this ground of rejection be withdrawn. Claim 7 has 
been amended to delete the trademark and the reference to the USP 
in favor of the adoption of the chemical name for the commercial 
products. Under the provisions of MPEP 608.01 (v) r the applicant 
may amend a patent application to insert the identification of a 
trademarked product provided a showing .is made that the nature of 
the product was known at the time that the patent application was 
filed. 

Attached are the cover sheets, with a copyright date of 
2000, and pages 401-405 of The Handbook of Pharmaceutical 
Excipients, Third Edition, A.H. Kibbe, Editor, which identifies 
the chemical composition of Eudragit RSPO; Eudragit RL and 
Eudragit NE 30D„ The chemical definition of the Eudragit products 
has been inserted into amended claim 7 and into the specification 
at page 20, line 12. For these reasons, it is requested that this 
ground of rejection be withdrawn. 
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Claims 1, 4-7, 11-15, 18-27, 32^33, 36-39, 43, 45^47 and 
50-72 were rejected under 35 D.S.C. §103 (a) as being unpatentable 
over Timmins et al . (Timmins) in view of Boswell. 

Reconsideration is requested. 

Claims 4, 5, 21, 22, 24, 25, 33, 36,-39, 43, 45, 50, 51, 
53, 54, 56 and 59 have been canceled- Claim 1 has been amended to 
include the substance of canceled claims 54 and 56 and the 
remaining claims have been made directly or indirectly dependent 
on amended claim 1 Claims 54 and 56 pointed out specific 
antidiabetic drugs that are now recited in amended claim 1. 

Modified pharmaceutical dosage forms that utilize a 
matrix dosage form for the controlled release of highly soluble 
drugs, often do not provide adequate control over the release rate 
and result in a drug release profile that approximates first-order 
kinetics and often results in dose dumping or a burst release that 
makes the matrix formulation unacceptable for use with soluble 
drugs. However, since many modified release dosage forms contain 
comparatively large amounts of highly soluble active ingredient it 
is often necessary to include large amounts of suitable excipients 
to achieve appropriate controlled release profiles. This results 
in an over sized dosage form which causes patient rejection due to 
the difficulty in swallowing the over sized dosage form. This is 
acknowledged by Timmins (col. 4, lines 58-61) Hence a technique is 
needed, which can effectively control the release of the highly 
soluble active ingredient without requiring an over sized dosage 
form* 

The Timmins patent discloses a biphasic controlled 
release delivery system for highly soluble drugs such as metformin 
hydrochloride, which has prolonged gastric residence and the 
property of swelling following contact with gastric fluids. The 
major limitation of the Timmins dosage formulation is that it 
provides a very bulky formulation for higher doses of the 

16 
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metformin hydrochloride that is very inconvenient for human 
consumption. For instance, the cited example provides a 
formulation of 500mg metformin with a tablet weight of l.Ogm. 

It is apparent from the Timmins specification that the 
Timmins dosage formulation operates by increasing the time that 
the dosage remains in. the stomach because the dosage formulation 
is designed to swell in the stomach so that the dosage formulation 
will have a prolonged residence time. This essential functional 
characteristic can only be achieved by the use of polymers that 
swell on contact with water, (Cf. Timmins col. 20, lines 55-60). 
Therefore, although Timmins has disclosed a dosage formulation 
having an inner solid particulate phase and an outer solid 
continuous phase that uses one or more hydrophilic polymers, one 
or more hydrophobic polymer and/or one or more hydrophobic 
materials, the Timmins composition must contain at least one 
hydrophilic polymer, as shown by reference to all of the enabling 
examples of that patent- Amended claim 1 points out that the micro 
matrix particles consist of an active drug and a hydrophobic 
agent. This language excludes the hydrophilic agent. 

Hence, ' in the implementation of the teachings of 
Timmins, a skilled person in the art would be directed to use at 
least one hydrophilic polymer in following the teachings of 
Timmins as to the making a sustained release formulation- The 
claims of the present application point out a formulation which 
contains hydrophobic polymers which are not made obvious by the 
hydrophobic polymers recited in claim 1 of the present application 
and the claims that are dependent on claim 1. New claim. 73 points 
out that the dosage form consists of the recited ingredients which 
do not include a hydrophilic component as required by Timmins. 
Hence, Timmins does not make the instant invention obvious* Claim 
1 .specifically recites micromatrix particles that use only 
hydrophobic polymers to prepare the sustained release component. 

17 
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Furthermore, it is not disputed that matrix formulations 
of highly soluble drugs will require high amounts of polymers to 
achieve a controlled release profile. This results in an increase 
in the size of the dosage form and has been acknowledged by 
Timmins. The knowledge of the increased size does not suggest 
the dual retard technique as pointed out in the claims of the 
present application. Thus, Timmins does not teach how one can 
reduce the overall size of dosage form while incorporating high 
amounts of drug in the composition. 

In Timmins, the final size of the dosage form becomes 
very large due to large quantity of hydrophilic polymer required 
and thus the Timmins approach to formulations of drugs that must 
be administered in high doses (lOOOmg), such as metformin, is not 
practical due the difficulty the patient will have in swallowing a 
very large size dosage form. This problem is exacerbated in older 
patient populations who often take these medications. If a dosage 
form containing a single drug becomes very large in size because, 
of the addition of another agent to the dosage form, the teachings 
of Timmins will not solve the problem. 

The instant invention, as pointed out in claim 1, is 
directed to a combination containing a high dose of a highly 
soluble drug in a sustained release form and a low dose drug in 
immediate release form. Thus, if Timmins approach of formulation 
is adopted the final dosage form will become very large and 
unpalatable . 

The following Table is derived from Timmins and it 
illustrates the high amounts of polymer relative to the active 
pharmaceutical ingredient (API ) that result from the Timmins 
technique. 



Example-1 500g API + 376. 5g 75% polymers by wt 
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' — 


-Lyme J: 


of API 


Example-2 


500g API + 391g 
polymer 


78% polymers by wt 
of API 


Example-3 


500g API + 408 g 
polymer 


81% polymers by wt 
of API 


Example-4 


500g API + >400 g 
polymer 


81% polymers by wt 
of API 

^ 



If we compare examples for the preparation, of micromatrix 
particles of the same drug as shown in the present specification 
(e.g. Example 6 & 9 having about 26-28% ' polymer) , the final size 
of the dosage form will actually be much smaller as compared to 
the Timmins dosage form. This will make it possible to combine a 
high dose, high solubility drug in sustained release form with low 
dose active in IR form and at the same time to restrict the size 
of the dosage form.. This is clear from all the examples of the 
Timmins, which only contains 500mg of drugs, whereas with instant 
invention it has become possible to prepare dosage form of lOQOmg 
of active that too in combination with other drug, while keeping 
the size of final dosage form suitable for swallowing. 
Thus, it is clear from, above that the problem, if the teachings of 
Timmins are applied, any person skilled in art would end up having 
large sized dosage form for highly soluble drugs. 

As mentioned above another common problem with 
modified release dosage form of highly soluble drugs is dose 
dumping or a burst effect in-vivo. 

In the present specification at paragraph [0098], it was 
disclosed that: "FIGS, 6 and 7 show release of high dose, high 
solubility active agent 11 & 12 and 15 & 16 as per example 1 & 2 
respectively from a dosage form prepared using dual retard 
technique as described in the present invention and the release of 
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high dose, high solubility active agent 13 & 14 and 17 * 18 as per 
example 3 & 4 respectively from a dosage form prepared without 
using a dual retard release technique. The. total quantity of the 
hydrophobic release controlling agent is the same in all of the 
dosage forms in spite of the fact that the figures clearly show 
that dual retard technology significantly reduces the burst effect 
and effectively controls the release rate of the high dose, high 
solubility active ingredient for prolonged period. Paragraph 
[0162] also discloses the same conclusion. 

The quoted section of the specification indicates that to 
achieve a desired release profile without having a burst effect, 
it is necessary to use a reduced amount of polymers in the dual 
retard technique as it is employed in instant invention for the 
preparation of micromatrix particles, as recited, in the claims of 
the present application. 

Timmins teaches a drug delivery system which achieves 
extended gastric residence by virtue of size but does degrade in 
vivo so as not to cause obstruction of the gastrointestinal tract. 
Thus, Timmins is strictly limited to gastroretentive dosage forms 
and teaches away from any other type of dosage form that does not 
swell in the stomach in order to retard its passage in the 
gastrointestinal tract. 

Timmins does not teach such a specific combination of 
agents having different solubility. In addition, Timmins does not 
disclose or suggest a dosage form where the top surface is not 
covered by the outer portion as pointed out in claim 

Boswell discloses medicinal tablets, and in particular, 
a tablet of the type containing substantially segregated 
quantities of the same or different ingredients. Boswell discloses 
a tablet having two different ingredients particularly when they 
are incompatible and which needs to be protected or separated from 
one another* 

20 
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Boswell also discloses that either the inlay portion or 
the main body portion must be formed from a coated granulation to 
resist assimilation in the gastrointestinal fluids (col. 3 lines 
30-35) by having an enteric coated component. It further describes 
a tablet having a main body portion and two separate inlay 
portions at opposite sides of the tablet. However, it does not 
teach the dosage form which comprises a combination of high dose 
high solubility drugs in sustained release form and low dose 
active in immediate release form. Even all the enabling examples 
use enteric coatings- In applying the teachings of Boswell, any- 
skilled person would be motivated to formulate the inlay tablet 
having at least an enteric coated component in order to resist 
assimilation of one of the active ingredient in the 
gastrointestinal fluids. Moreover, it also does not teach the 
compact sustained release dosage form of high dose highly soluble 
drugs in combination with low dose active. 

None of the prior art teaches such a technique for high 
dose high solubility drugs, which reduces burst effect and also 
reduces the size of the dosage .form. 

The following chart compares a dosage from made by the 
assignee of the Timmins patent and a dosage form according to the 
present invention, . This comparison shows the reduction in size 
that is possible by the present invention. 

Comparison of Commercial Tablet (US appl. No. 10/630,446 vs. BMS- 
Assignee of cited prior art i*e. Timmins) 



Product 
detail 


Product 
content 


Shape 


Weight of the product 


Dimensions (le 
ngth x width 
x thickness) 


Glucophag 
e 

XR as per 
prior art 


Metformin 
sustained 
release 
(500mg) 


Capsu 
le 

shape 
d 


1020 . Omg 


19 . 11mm x 

9 . 4mmx 6.7 mm 
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1 ; Tiininins 
Product 
of US 
applicati 
on no: 

10/630,44 
6 

(Enselin2 
MF) 


Rosiglitaz 

one 2mg+ 

Metformin 

Sustained 

Release 

500mg 

Tablet 

i 


Capsu 
le 

shape 
d. 


784. Omg containing 
inner/outer portion 
weighing 

90 . Omg/694 . Omgrespect 
ively 


14^9 Rmm X 
6 . 3 5mm x 
6 . 3mm 



Claim 1 also points out that the inner portion is covered 
by the outer portion from all the sides except a top surface that 
remains uncovered. This feature is not made obvious by Timmins and 
it would not be obvious to provide such a feature in the Timmins 
product which contains a hydrophilic component. The exposure of the 
hydrophilic component of Timmins, in a tablet having an uncovered 
top surface, would tend to distort the release profile taught by 
Timmins and one skilled in the art would not be directed to provide 
such a feature based on Timmins. Boswell when combined with 
Timmins does not suggest the uncovered top as one would not tamper 
with the release system taught by Timmins because of 
the reasonable expectation that the release properties would be 
affected to the point that dose dumping would be expected. 

For these reasons, Timmins alone or in combination with 
Boswell does not teach the claimed dosage form of the claims which 
is a combination of a Tnlcfh dose, h±&h solubility active 
IngxedHGTit , as a modified release and low dose active ingredient 
as immediate release, which uses a reduced quantity of polymers to 
control the release of a high dose, high soluble drug while 
providing a compact dosage form suitable for swallowing. 

For these reasons, it is requested that this ground of 
rejection be withdrawn. 
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An 



early and favorable action is earnestly solicited. 



Respectfully submitted, 





Hedman & Costigan, P.C., 
1185 Avenue of the Americas 
New York, NY 10036 
(212) 302-8989 



_ fmes V. Costilg^n 
Registration No. 25,669 
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Polymethacrylates 



1. Nonproprietary Names 

USP; Ammonio meLti aery late copolymer 
USP: Methacrylic acid copolymer 

Note that two separate monographs applicable to poly- 
methacrylates are contained in the USP; see Section 9. 

2. Synonyms 

Eastacryl 30D\ Eudragit; KolUcoat MAE 30 D\ KolUcoat 
MAE 30 DP; polymeric methACrylates. 

3. Chemical Name and CAS Registry Number 

See Tabic L 

4. Empirical Formula and Molecular Weight 

The USP describes methacrylic acid copolymer as a fully po- 
lymerized copolymer or methacrylic acid and an acrylic or 
methacrylic ester. Three types, Type A, Type B, and Type C, 
ate defined in the monograph. They vary in their methacrylic 
acid content and solution viscosity. TYpe C may contain suit- 
able surface-active agents. Two additional polymers, "type A 
{Eudragit RL) and Type B {Eudragit RS), also referred to as 
ammouio methacrylate copolymers, consisting of fully poly- 
merized copolymers of acrylic and methacrylic acid esters 
with a low content of quaternary ammonium groups, are also 
described in the USP. See Section 0. 

Typically, the molecular weight of the polymer is a 100 000. 

5. Structural Formula 



C — CH 2 — C — CH 2 — C — OHL — C — CH-- 

I III 
C=0 C=0 C = Q C — O 

I I I I 

o o O o 

rill 

*2 »4 



For Eudragit E\ 

Rj, R 3 - CH 3 

R 2 CH 2 CH 2 N(CH 3 ) 2 

For Eudragit L and S: 

Ri» ~ CH3 
R 2 = H 
R< = CH 3 
For Eudragit RL and RS: 
R t « H. CH 3 
R2 = ^H^i C 2 Hj 
R, = CK 3 

= CH 2 CH 2 N(CR,) 3 -»Cl- 



Polym *:tha cry fates 40 J 

For Eudmgit NE 30 D: 

Rj, R t1 = H, CH 3 

R 2 > R4 = CH> C 2 K, 

For Eudragit L 30 D-55 and L 100*55, Eastatiryl 30D, Kef* 
licoai MAE 30 D and MAE 30 DP 

Ri, ^ H, CH 3 
R 2 = H 

= CH 3 . C2H5 

6. Functional Category 

Film former; tablet binder: tablet diluent. 

7, Applications in Pharmaceutical Formulation or 
Technology 

Polymethacrylates are primarily used in oral capsule and tab- 
let formulations as film-coating ageots.< M5 > Depending on the 
type of polymer used, films of different solubility character- 
istics can be produced, see Table J3L 

Eudragit E is used as a plain or insulating film former; it is 
soluble in gastric fluid below pH 5- In contrast, Eudragit L 
and 5 types ate used as enteric coating agents since they are 
resistant to gastric (luid. Different types are available which 
are soluble at different pH values, e.g., Eudragit L J 00 is 
soluble at > pH 6, Eudragit S W0 is soluble at > pH 7. 

Eudragit RL, RS, and NE 30 D arc used to form watcr-insol- 
ublc film coats for sustained -release products. Eudragit RL 
films are more permeable than those of Eudragit RS, and by 
mixing the two type* together films of varying permeability 
can be obtained, 

Eudragit L 30 D-55 is used as an enteric coating film former 
for solid-dosage forms. The coating is resistant to gastric juice 
but readily dissolves at a pH above 5,5. 

Eudragit L JOQ-55 is an alternative to Eudragit L 30 D-55. 
It is commercially available as a redispersiblc powder. 

Eastacryl 30D, KolUcoat MAE 30 D t and KolUcoat MAE 30 
DP r are aqueous dispersions of methacrylic acid/ethyl aery late 
copolymers. They arc also used as enteric coatings for solid- 
dosage forms. 

Polymethacrylates are also used as binders in both aqueous 
and organic wet-granulation processes. Larger quantities 
(5-20%) of dry polymer are used to control the release of an 
active substance from a tablet matrix. Solid polymers may be 
used in direct-compression processes in quantities of 10-50%. 

Polymethacrylate polymers may additionally be used to form 
the matrix layers of transdermal delivery systems and have 
also been used to prepare novel gel formulations for rectal 
administration.* 16 ) 

See also Section 19. 
& Description 

Polymethacrylates are synthetic cationJc and anionic polymers 
of dimethyl aminoethytmethacrylates, methacrylic acid, and 
methacrylic acid esters in varying ratios. Several different 
types are commercially available and may be obtained as the 
dry powder, an aqueous dispersion, or as an organic solution. 
A (60:40) mixture of acetone and propan-2-oJ is most com- 
monly used as the organic solvent. See Tables I and II. 
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J^^M^^ CAS R c ,^ N ,, mher of P olymeth*cry,at„, 
Chemical n.ime ' 



PolyChuiyf mothacrylotc. (2-riimcthy] ammocfhylf 

mftihscpyJatc. mclhyl mcihacrvlatc) 1:2:1 
Poly(cfby| aery late, methyl moth aery fate) 2:1 

Po|y( mc riiacry1ic acid, methyl mcthacryhte.) 1:1 
PolyCmcthncryUc acid, ethyl acryJatc) 1:1 



Poly(mcthacrylic Add*, methyl mcthacrylatc) 1:2 

Polyvinyl acrylate. methyl methacrylAX*, trimothyjammoniocthy 
mcthacrylaie chloride) 1:2:0.2 



Poly(ethyf. rtcrylafe, mcthy] mcthacrylatc. trimeUiylammoniocthyl 
mcrhacrylate chloride) 1:2:0.1 



Trade name 



Lu/iragi/ E 100 
Eudrnfit E 12.5 
kudragit NE 30 O 

(formerly Eudragit O) 
Eudragir L t00 
Eudragii L 12.5 
EudraRit L 12.5 P 
Eudragit L 30 D-55 
Eudragir L 100-55 
Eastocryl 30D 
Kolticoat MAE 30 D 
Knllicoat MAE 30 DP 
Ettdragh S WO 
Eudragit 5 12.5 
Eudrogit s J 2.5 P 
Et*dragit RL 100 
Eudragit RL PO 
Eudragit Pi. 30 D 
Eudragit RL 12.5 
Eudrogit R$ J0O 
Eudragit RS PO 
Eudragit RS 30 D 
Eudragit RS 12.5 



Company name 

Rohm GmbH 
Rohm GmbH 
Rohm GmbH 

Rohm GmbH 

Rohm GmbH 

Rohm GmbH 

Rohm GmbH 

Rohm GmbH 

Postman Chemical 
BASF Fine Chemical* 
BASF Pine Chemical.* 
Rohm GmbH 
Rohm GmbH 
Rohm GmbH 

Rohm GmbH 
Rohm GmbH 
Rohm GmbH 

Rohm GmbH 
Robm GmbH 
Rohm GmbH 



CAS number 
f24938- 16-71 

[9010.88-21 

[25806- T 5-1] 

[25212-88-8] 

[25212-S8-8] 
[25212-88-8] 

[25086-15- IJ 
[33434-24-1] 

[33434-24- 1J 



Tank n: SoHi MI8ty of commercially available pnlymctha cry late, In various Solvents. 

Solvent 

Acetone and DichJorom ethane Ethyl acetate 
aleohofeW 



IN HCI IN NaOH Petroleum ether Water 



Ettdragii, Rohm GmbH 
Eudragit E 12.5 
Eudragit E f00 
Eudragit I. 12.5 P 
Eudrajzit L 12.5 
Eudragit L 100-55 
Eudragit L 100 
Eudragit L 30 D-55™ W*) 
Eudragit S 12.5 P 
Eudragit S 12.5 
Eudragit S 100 
Eudragit RL J 2.5 
Eudragit RL 100 
Eudragit RL PO 
Eudragit RL 30 D 
Ettdragi; RS 12.5 
Eudragit RS 100 
Eudragit RS PO 
Eudragit RS 30 D 
Z*sUtcryl> Eastman Chemical Company 

Eastacryt 30£fr) 
KoUicoat, BASF Fine Chemical* 
Kcllicoat MAE 30 D&> 
Kollicoat MAE 30 DP<M 
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Where: S - soluble; M = misciWe; I = insoluble or immiscible; P = precipitate*. 

w Alcohol* including ethanoj, methanol and propan-2-ol. 

00 Supplied *s a mi Ocy- white colored aqoeoai dispersion. 

(a) A 1:5 mixture forms a clear, vwcqds, solution. 

w A 1:2 mixture forms a clear or slightly opalescent, viseon* liquid. 

" tlJZ l b0tl ' Eudr y {tRL * P RS30 <> completely In 5 part* acetone., ethanol or propyl to form a clear or lightly turbid 

soluoon. However, when mixed in a ratio of 1:5 with methanol. Eudro.it RL 30 D dissolve, completely. wbcreT/T^V RS 30 D only 
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Polymethacryla/cs 40. ' 



Eudragit E is catiortk polymer based un dLmcthylaminocthyl 
mcthacrylate and other ncuiTaf methacrylic acrd esters. It is 
soluble in gastric fluid as well as in weakly acidic buffer 
solutions (up to approximately pH 5). Eudragit E is available 
as a 12.5% rcady-to-use solution in propan-2-ol/acctone 
(60:40). It is light yeliow in color with the characteristic odor 
Of the solvents. Solvent-free granules contain £98% dried 
weight content of Eudragit E. 

Eudragit L and S. also referred to as mcthacylic acid copol- 
ymers in the USP monograph, arc anionic copolymcrization 
products of methacrylic acid and methyl methacrylate. The 
ratio of free earbpxyl groups to the ester is approximately 1:1 
tn Eudragit L and approximately 1:2 in Eudragit S. Both poly- 
mers are readily soluble in neutral to weakly alkaline condi- 
tions (pH 6-7) and form salts with alkalis, thus affording film 
coats which are resistant to gastric media but soluble in in- 
testinal fluid. They arc available as a 12.5% solution in pro- 
pan-2-ol without plasttcizcr (Eudragit L 12.5 and S 72.5); and 
as a 12.5% ready-to-usc solution in propan-2-ol with 1.25% 
dibutyl phthalaic as plasttcitcr (Eudragit L J 2.5 P and $12.5 
P). Solutions are colorless, with the characteristic odor of the 
solvent Eudragit l-JOO and Erjdragit S-100 arc white free- 
flowing powders with at least 95% of dry polymers. 
Eudragit RL and Eudragit RS r also referred to as ammoni- 
omethacrylate copolymers in the USP monograph, arc copol- 
ymers synthesized from acrylic acid and methacrylic acid 
esters with Eudragit RL (type A) haying 10% of functional qua- 
ternary ammonium groups and Eudragit PS (type B) having 5% 
of functional quaternary ammonium groups. The ammonium 
groups are present as salts and give rise to pH-indcpcndent 
permeability of the polymers. Both polymers are water-insol- 
uble, and films prepared from Eudragit RL are freely perme- 
able tg water, whereas, films prepared from Eudragit RS are 
only slightly permeable to water. They are available as 12.5% 
ready-to-use solutions in propan-2-ol/acetone (6O:40>. Solu- 
tions are colorless or slightly yellow in color, and may be 
clear or slightly turbid; they have an odor characteristic or 
the solvents. Solvent-free granules (Eudragit RL 100 and 
Eudragit RS 100) contain 2 97% of the dried weight content 
of the polymer. 

Eudragit PLPO and Eudragit RS PO are fine, white powders with 
a Slight amine -like odor. They ate characteristically the same poly- 
mers as Eudragit RL and RS. Tney contain S> 97% of dry polymer. 
Eudragit RL 30 D and Eudragit RS 30 D are aqueous disper- 
sions of copolymers of acrylic acid and methacrylic acid es- 
ters with a low content of quaternary ammonium groups. The 
dispersions contain 30% polymer. The quaternary groups oc- 
cur as salts and are responsible for the permeability of films 
made from these polymers. Films prepared from Eudragit RL 
30 D arc readily permeable to water and to dissolved active 
substances, whereas films prepared from Eudragit RS 30 D 
are less permeable to water. Film coatings prepared from both 
polymers give pH -independent release of active substance. 
Plasticizers are usually added to improve film properties: 
Eudragit NE 30 D is an aqueous dispersion of a neutral co- 
polymer consisting of poly methacrylic acid esters. The dis- 
persions are milky- white liquids of low viscosity and have a weak 
aromatic odor. Films prepared from tl>e iacqner swell in water, 
to whic|i they become permeable. Thus, films produced are in- 
soluble in water, but give pH-independcnt drug release. 
Eudragit L 30 D-55, is an aqueous dispersion of an anionic 
copolymer based on methacrylic acid and ethyl acrylate. The 
copolymer corresponds to USP methacrylic acid copolymer, 
Type C. The ratio of frec-carboxyl groups to ester groups is 



.1:1. Films prepared from the copolymers dissolve above p£ 
5.5 forming salts with alkalis, thus affording coatings which an 
insoluble in gastric media, hui soluble in the small intestine. 
Zastacryl 30D. Kollicoat MAE 30 D. and Kollicoat MAE U 
DP arc also aqueous dispersions of the anionic copolymer 
based on methacrylic acid and ethyl acrylate. The copolymer 
also corresponds to USPNF methacrylic acid copolymer. Type 
C. The ratio of free-caxboxyl groups to ester groups is 1:1. 
Films prepared from the copolymers dissolve above pH 5.5 
forming salts with alkalis, thus affording coatings which are 
insoluble in gastric media, but soluble in the small intestine. 
Eudragit L 100-55 (prepared by spray-drying Eudragit L 10 
D-55) is a white, free-flowing powder which is redispersible 
in water to form a latex which lias properties similar to 
Eudragit L 30 D-55. • 

9. Pharmacopeia! Specifications 

Specifications for methacrylic acid copolymers (Eudragit L 
$ % L30 D-55 r Eastacryl 30D, Kollicoat MAE SO D, and Kol- 
licoat MAE 30 DP). 



Test 


USP 


Identification 


+ 


Viscosity 




Type A 


50-200 mPa s 


Type e 


50-200 mPn s 


Type c 


1 00-200 mPa s 


Loss On drying 




Type A 


£ 5.0% - 1 


iVpe B 


S5.0% 


Type C 


£5.0% 


Residue on ignition 




Type A 


£0.1% 


TVpeB 


50.1% 


TVpcC 


£0.4% 


Arsenic 


12 ppm 


Heavy metals 


£0.002% 


Monomers 


S0.3% 


Assay of motfaacrylic acid anils 




• (dried basis) 




Type A 


46.0-50.0% 


lypcB 


27.6-30.7% 


TypeC 


46.0-50.6% 



Specifications for amtnonio mcthacrylate copolymers 
(Eudragit RL and RS). 



Test 



USP 



Identification 
Viscosity 

Types A and B 
Loss an drying 

Types A and B 
Residue on ignition 

Types A and B 
Arsenic 
Heavy metals 
Moe omen 

Assay of ammonio mcthacrylate units (dried basis) 
Type A 
Type B 



2S 15 mPa s 

£3.0% 

£ 0.1% 
£ 2 ppm 
S 0.002% 
£0.15% 

8.85-17.96% 
4.48-6.77% 
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